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Introduction
Local Island Divertor (LID) is a device for controlling
an edge plasma density, a neutral pressure and impurities
around LHD plasmas [1]. It consists of a LID head, pumping
duct, and eight cryo pumps with a total pumping speed of
42000L/s x 8. The head is set in an mln=1I1 magnetic island
which is produced by ten pairs of perturbation coil. The
plasma particles hit the back side of the head, are neutralized,
and are pumped by the cryo pumps through the pumping duct.
Its pumping system had been installed on the LHD at 5th
cycle, and the head has been installed at 6th cycle.
The head and the duct are movable. By changing the
position of them, the pumping efficiency of the LID system is
expected to be changed. A neutral gas pressure in the LID
chamber is measured using an ordinary ionization gauge, a
Fast Ionization Gage (FIG) [2], and a quadruple mass
spectrometer. Unfortunately, signals of the FIG in the LID
chamber have been noisy during RF heating, and the output
values have not been calibrated well. An RF shield should be
necessary for the next plasma experiment.
To study the pumping effect of the LID system, neutral
pressures in the LHD vacuum vessel have been measured by
FIG on 7.5U port under several conditions. Fig. 1 is a
schematic view ofLID system and another device.
Measurement
In general, a neutral gas pressure around the magnetic
confined plasma is proportional to an average density of the
plasma. Fig.2 shows a neutral gas pressure around the plasma
(7.5U port) as a function of the plasma density with a several
LID head positions. The LID head positions are given by a
distance between the LHO center and the head. In the case of
"without LID head", the LID head has been completely out of
the magnetic island, and been out of the plasma also. In the
other case, the head has been in the min =1/1 magnetic island.
It is clear that the pressure without the LID head case
has been higher than the pressure ofthe other case. In the case
with a head position R=4040mm and R=4020mm, a pressure
rising in the LID chamber has been detected by the FIG in the
LID chamber. However, the absolute value of the pressure in
the LID chamber is not reliable now.
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Fig.2 Neutral gas pressure in 7.5U port as a function of
the plasma density under several LID head position
conditions
Conclusion
A Pumping effect of the LID system has been
confirmed. The LID system can produce plasmas with lower
neutral gas pressure. The best position of the head for
pumping is R=4040mm.
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Fig. 1 Schematic view ofthe LID system and other devices
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